Two new cholestanol glycosides (1 and 2) were obtained from the roots and rhizomes of Smilacina henryi. Their structures were determined as 5α-cholest-9(11)-ene-3β, 26-dihydroxy-16, 22-dione (2), by physicochemical properties and spectroscopic methods. In addition, the isolated glycosides were tested for their cytotoxic activity against human HepG2 tumor cells and compound 2 showed moderate activity with IC50 value of 59.32 μM.
Introduction
Smilacina henryi (bekev) Wang et Tang, mainly distributed in Asia, Europe and north America, is a prennial herb in the genus Smilacina (Liliaceae) [1, 2] . As one of about 16 species grown in china, S. henryi is widely distributed in Shaanxi, Hebei, and Yunnan province. Its roots, named Pian Tou Qi in the region of Qinba Mountains of Shaanxi province, are usually used as traditional Chinese medicines (TCMs) for the treatment of rheumatism, traumatic injury and impotence [3] [4] [5] [6] [7] . Some chemical constituents have been isolated from S. henryi such as steroidal saponins and flavoids [3, 8] .
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In our research project of searching for the bioactive constituents from TCMs [9, 10] , an investigation of secondary metabolites of S. henryi was carried out and two new cholestanol glycosides were obtained. Additionally, their cytotoxic activities against human HepG2 tumor cells were also studied. The isolation, structural elucidation and cytotoxic evaluation for the glycosides were reported in this paper.
Materials and Methods

General experimental procedures
Optical rotation was measured using a Rudolph Autopol VI polarimeter (Rudolph, USA); IR spectra were recorded on a Nicolet iS10 instrument (Thermo Fisher Scientific, USA); 1D and 2D NMR spectra were recorded on a Bruker-Avance 400 instrument (Bruker Corp. Karlsruhe, Germany); Semipreparative HPLC was performed on Agilent infinity II system equipped with a UV detector and a YMC-Pack-ODS-A (10 mm × 250 mm, 5μm particles) column. The HR-ESI-MS spectra were taken on an Agilent Technologies 6650 Q-TOF (Agilent Technologies). Sephadex LH-20 gel and ODS C18 (5 μm) silica gel was purchased from GE Healthcare Bio-Sciences AB (Uppsala, Sweden). Silica gel was purchased from Qingdao Haiyang Chemical Group Corporation (Qingdao, China).
Plant Material
The roots and rhizomes of Smilacina henryi (bekev) Wang et Tang were collected on August in 2017 from Qinba Mountains in Shaanxi Province of China, and were authenticated by one of our co-authors Prof. Jing Sun (Shaanxi University of Chinese Medicine). A voucher specimen (herbarium No. SH-201708) is deposited in School of Pharmacy, Xi'an Jiaotong University, Xi'an 710061, China.
Extraction and Isolation
The air-dried roots and rhizomes of S. henryi (6.6 kg) were extracted with 80% EtOH under reflux for three times (2h, 2h, 1h, successively). The concentrated residue was partitioned with petroleum ether (PE) and n-BuOH successively. The n-BuOH extract (130. Table 1 . C-NMR data (400 MHz and 100 MHz in pyridine-d5) see Table 1 .
Spectroscopic Data 5α-cholest-9(11)-ene-3β, 26-dihydroxy-16, 22-dione 3-O-β-D-glucopyranosyl-(1→2)-β-D-galactopyranoside (1):
5α-cholest-9(11)-ene-3β, 26-dihydroxy-16, 22-dione 3-O-β-D-glucopyranosyl-(1→2)- [β-D-glucopyranosyl-(1→3)]-β-D-
Acid Hydrolysis
Solutions of 1 and 2 (5 mg each) were hydrolyzed in 2 M hydrochloric acid (5 mL) at 80 °C for 2 h. After cooling, each solution was concentrated under vacuum, dissolved with water, and extracted twice with dichloromethane (CH2Cl2). The aqueous parts were subjected to CC on ODS C18 silica gel 
Cytotoxic activity assay
The cytotoxic activity assay toward the human HepG2 cell lines was measured by the MTT method (positive control: 5-fluorouracil, IC50 12.07 μΜ). Briefly, 1 × 10 4 /mL cells were seeded into 96-well plates and allowed to adhere for 24 h. Compounds 1 and 2 were dissolved in DMSO and diluted with complete medium to 6 degrees of concentration for inhibition rate determination. After incubation at 37.8℃ for 4 h, the supernatant was removed before adding DMSO (100 μL) to each well [8] . [3] . The sugar sequence and its linkage site to the aglycone moiety were determined from the HMBC spectra. HMBC correlations observed between Gal-H1 (δH 4.88) and C-3 (δC 76.7), and between Glc-H1 (δH 5.33) and Gal-C2 (δC 79.9), which disclosed that the D-galactose unit was linked at C-3 of aglycone, the D and Glc: 0.36) with the authentic sugar samples [9] . Coupling constants of the anomeric proton signals (7.8 Hz each) suggested the β-configurations for the D-galactose and D-glucose, respectively [12] [13] . Then the structure of 1 was deduced as 5α-cholest-9(11)-ene-3β, 26-dihydroxy-16, 22-dione Figure 1 ). and 1, they showed almost the similar NMR spectroscopic features of the aglycone. Therefore, the aglycone of 2 was deduced as 5α-cholest-9(11)-ene-3β, 26-dihydroxy-16, 22-dione [8] Figure 1 ). Steroidal glycosides, possessing various cytotoxic activities, have been isolated from the genus Smilacina [2, [4] [5] [6] [7] [8] . In this paper, the cytotoxic activity against human HepG2 tumor cells of compounds 1 and 2 were evaluated by the MTT method. The results showed that only compound 2 exhibited moderate effect with IC50 value of 59.32 μΜ.
Results and Discussion
3-O-β-D-glucopyranosyl-(1→2)-β-D-galactopyranoside (1,
